Modulation of epididymal delta 4-steroid 5 alpha-reductase activity in vitro by the phospholipid environment.
Epididymal 5 alpha-reductase converts testosterone to 5 alpha-dihydrotestosterone. The enzyme is localized to the nuclear and microsomal membranes, and using two approaches, we investigated the relationship between 5 alpha-reductase activity and the membrane environment. In the first, nuclear and microsomal membrane fractions were treated with phospholipases to modify specifically the structure of the phospholipid component of the membranes, and the effects of these treatments on the kinetic parameters of 5 alpha-reductase were examined. The second approach was to observe the effects of phospholipids of known structure on solubilized 5 alpha-reductase activity. Treatment of the membrane fractions with phospholipase C increased the Km(app) of both the nuclear and microsomal 5 alpha-reductases for testosterone. Phospholipase A2 treatment also increased the Km(app) of the microsomal enzyme, but in contrast, the Km(app) of the nuclear 5 alpha-reductase for testosterone was unaffected. This demonstrated a fundamental difference in the role of the membrane environment in the expression of 5 alpha-reductase activity in these subcellular compartments. The ability of phospholipids to enhance the activity of solubilized 5 alpha-reductase was highly specific and structure related. Only phosphatidylcholines containing either unsaturated acyl chains or saturated acyl chains of 12 carbon atoms were found to activate 5 alpha-reductase. The most potent activator was dilauroyl phosphatidylcholine, which reduced the Km(app) values of both nuclear and microsomal 5 alpha-reductases for testosterone, without affecting the concentration of active 5 alpha-reductase (Vmax(app) ). This is the first time that an activator of 5 alpha-reductase has been found. These findings suggest that epididymal 5 alpha-reductase activity may be regulated by changes in the phospholipid environment.